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Definitions

critical areas- any arearanked as“1” through “5” inthe L andscape Project. Seethefollowing sections of
thisdocument for further information: “ General Methodol ogy for Delineating Critical Areas,” “ Detailed
Methodology for Delineating Critical Areasby Habitat Type,” and* Detailed M ethodol ogy for Delinesat-
ing Critical Areasby Specia Habitat Requirements.”

endanger ed species- aspecieslisted ontheofficial endangered wildlifelist that the Department promul-
gates pursuant to the Endangered and Nongame Species of Wildlife ConservationAct of 1973
(ENSCA).

imperiled species- includesall endangered and threatened wildlife species.

priority species- nongamewildlifethat are considered by the Department to be species of specia concern
asdetermined by apane of experts. Theterm a soincludeswildlife speciesof regiona concernin
regiona conservation planssuch asPartnersin FHight Bird Conservation Plans, North American

Waterbird Conservation Plans, United States Shorebird Conservation Plan, etc.

thr eatened species- aspeciesdesignated as* threatened” on thelist of nongamewildlife speciesthat the
Department promul gates pursuant to ENSCA.

Conversions

Area:

1 hectare= 2.47 acres

Distance;

1 meter = 3.28 feet

1kilometer =0.62 miles



The Landscape Project

a model for imperiled wildlife protection (Version 2.0)

New Jersey isthemost densely popul ated statein the nation. One of the consequences of thisdistinctionis
the extreme pressurethat isplaced on our natural resources. Asthe population grows, we continueto lose
or impact theremaining natural areasof the state. Asmore and more habitat islost, peoplearebeginning to
appreciatethe benefits— and necessity — of maintaining land initsnatural state. For example, we now
know that wetlandsplay an important rolein lessening the damagefrom floods and naturally breaking down
contaminantsin the environment. Forestsand grasd ands protect the quality of our drinking water, hel p purify
theair we breathe and provideimportant areasfor outdoor recreation.

Callectively, thesehabitatsare of critical importanceto thediverse assemblage of wildlifefoundin New
Jersey, including morethan 70 speciesclassified asthreatened or endangered. In 1994, the New Jersey
Department of Environmental Protection (DEP) adopted alandscapelevel approach toimperiled species
conservation that was created by the Division of Fish and Wildlife'sEndangered and Nongame Species
Program. Thegod isto protect New Jersey’shiologica diversity by maintaining and enhancing imperiled
wildlife popul ationswithin hedlthy, functioning ecosystems.

i o ..

Why we need the Landscape Project

Aspeopleleaveour citiestoliveinthe"country,”
suburban sprawl has consumed land at arapid rate.
Someanaystspredict that at current patternsall
remaining availableland would bedeve oped within
40years, making New Jersey possibly thefirst state
inthe nation to reach build-out (Hasseand L athrop
2001). InNew Jersey, such sprawl isevident as
analyses based on aerial photographsbetween 1985
and 1996 found that rural singleunit residential
growth wasresponsiblefor 30% of the new devel-
opment in the state (Hasse and L athrop 2001). See
Appendix | for adiscussion of habitat fragmenta-
tion.

Despite New Jersey’s protection efforts, which
includedtrict land-useregulationsand an aggressive
open space acquisition program (Green Acres), we
continuetolosecritical wildlifehabitat at an alarming
rate. Injust thelast three decadeswe havelost 40%
of theremaining critical migratory bird stopover
habitat onthelower third of the Cape May Penin-
sula. During the same period, approximately 50% of
the state’ s bog turtle habitat has disappeared (Fig-
[ M e ure 1). The Landscape Project servesasatool to

LN Fovesd Hasial

I Foes vt Lot 1472106 helpreversethistrend (Figure2).

Figure 1. Over 50% of the state’s bog turtle habitat (top)
and 40% of the Cape May Peninsula’s migratory bird
habitat (bottom) has been lost to sprawl in the past three
decades. The Landscape Project aims to reverse this trend.



New Jersey’s Changing Landscape

1972 Land Cover
(hectares)

Developed ........ 359,580
Grassland ......... 404,430

* & o o

1995 Land Cover
(hectares)
. Developed.......... 577,620
¢ Grasdand............ 357,580
. FOrest ...oo..... 574,690
* Wetland ............. 379,840

Data Sources: 1972 MSS imagery and 1995 TM imagery classified by Rutgers University Center for Remote Sensing and Spatial
Analysis

Figure 2. New Jersey’s landscape is rapidly changing. Since 1972, more than 8,000 hectares/year of wildlife habitat
has been lost. Moreover, much of the habitat that remains is less suitable for wildlife due to habitat fragmentation.
Thisis especially detrimental to imperiled wildlife, as many of these species require large, contiguous blocks of habitat
to survive. The goal of the Landscape Project is to reverse this trend by identifying, delineating and ultimately
protecting habitat critical to the long-term survival of New Jersey's wildlife.

New Jersey Department of Environmental Protection



The purpose of the Landscape Project

The Landscape Project hasbeen designed to
provideuserswith peer-reviewed, scientifically
soundinformationthatiseasily bleand can
beintegrated with planning, protectionandland
management programsét every level of government
— state, county and municipal, aswell asnon-
governmental organizationsand privatelandowners.
AsinVersion 1.0, Version 2.0 of the Landscape
Project hasgonethrough an extensive peer review
process. Landscape maps and overlaysprovidea
basisfor proactive planning, such asthe devel op-
ment of local habitat protection ordinances, zoning
to protect critical wildlife areas, management guide-
linesfor imperiled speciesconservation on public
and privatelandsand land acquisition projects.

Most importantly, thecritical areainformation that
L andscape Project products provide can be used
for planning purposesbefore any actionssuch as
proposed devel opment, resource extraction (eg.
timber harvests) or conservation measures occur.
Proper planning with accurate, and legally and
scientifically soundinformationwill resultinless
conflict. Lesstimewill bewasted, and lessmoney
spent, attempting to resolve endangered and thresat-
ened speciesissues.

Uses for the Landscape Project

The ENSP hasdevel oped mapsthat identify critical
areasfor imperiled speciesbased onland-use
classificationsandimperiled specieslocations. The
mapswill enable state, county, municipa and private
agenciesto identify important habitatsand protect
theminavariety of ways.

¢ Prioritizeconservation acquisitions: Critica
areamaps can beused to prioritizeland parcelsfor
purchasethrough acquisition programssuch as
Green Acres, Farmland Preservation and the US
FishandWildlife Service' srefugesystem.

¢ Guideregulatorsand planners:. Critical area
maps provideland-useregulatorsand state, county
andlocal plannerswith thetoolsthey need to
enhance protection through theregulatory and
planning process.

¢ Providecitizenswith conservation tools:
The Landscape Project providesthetoolsto guide
citizen actionsto protect imperiled specieshabitat at
thelocal level. By combining critical areamapswith
other Gl Sdatalayers such asroads, devel opment

and publicly owned lands, important areasin need of
protection can beeadly identified.
¢ Guidestewardship of conserved areas. New
Jersey aready has morethan 400,000 hectares of
open space. Theselands are managed by avariety
of agenciesand organi zations, both publicand
private. Critical areamapsidentify important imper-
iled specieshabitats on theselands. ENSPbiologists
work hand in hand with land managersand land-
ownersto devel op appropriate best management
practicesfor thelong-term conservation of imperiled
Species.

Who benefits

Protecting large expanses of fields, forestsand
wetlands hel psto ensure that imperiled specieswill
remain apart of New Jersey’sfuture (Figure 3). In
additionto providing habitat for the conservation of
imperiled species, the Landscape Project will result
inmore open spacefor outdoor recreation, aswell
aspublic healthand additional environmental ben-
efits. Recent surveyshby theUSFishand Wildlife
Service show that morethan 60% of Americans
participatein someform of wildlife-related recre-
ation. Open spaces provide placeswhere people
can escapethe confines of urban and suburban
living. Retaining habitatsin their natural Satepro-
videsother benefits such asreducing the threat of
flooding, allowing for the biodegradation of environ-
menta contaminantsand recharging ground water
reserves. In short, everyone benefitsfromthe

L andscape Project.

Figure 3. The Landscape Project aims to identify,
delineate and ultimately protect critical areas for
all New Jersey wildlife, including the bobcat,
pictured above.



New Jersey’s Landscape Regions

A landscape level perspective

Sinceanimasrequirelarge expansesof natural
habitat for their long-term surviva (Appendix 1), the
L andscape Project focuseson largeareascalled
Landscape Regionsthat areecologically smilar with
regard totheir plant and anima communities(Fig-
ured). Utilizing an extensive database that combines
imperiled and priority wildlifelocationinformation
with land-use/land-cover classification data, ENSP
hasidentified and mapped critica areasfor imperiled
specieswithin each Landscape Region. These
landscape mapsprovideahighly accurate, reliable
and scientifically sound basisfor habitat protection
within each landscape.

One of the Landscape Project’ suniquefeaturesisits
focusonthebig picture, and not just onindividual
locations of imperiled speciesasthose areasbe-
comethreatened. Thus, within largelandscapes, the
LandscapeProject identifiescritica wildlifeareas
that must be preserved now if wewant to assurethe
conservation of New Jersey’simperiled wildlifefor
futuregenerations.

Skylands Landscape

Thislandscape encompassesall of Sussex, Warren,
Hunterdon, Passaic and Morriscountiesand parts
of Somerset and Bergen counties. Theregion
containsextensivetractsof contiguousupland and
wetland foreststhat support diverseanimal popula
tionsincluding red-shouldered hawks, goshawks,
cerulean warblers, timber rattlesnakesand long-
tailed sdlamanders. Bogturtlesand great blue
heronsinhabit the extens ve freshwater wetland
systemsfound throughout theregion.

Delaware Bay Landscape

Thislandscape encompassesall or partsof Cape
May, Atlantic and Cumberland counties. Thisarea
featuresastable population of bald eagles, tiger
salamanders, southern gray treefrogsand 30 other
endangered and threatened species. Thevast
woodland tractsof thisregion areamong thelargest
inthe state and support alarge portion of New
Jersey’sNeotropica bird populations. Theextensive
saltwater marsh and sandy overwash beaches
support ashorebird migration that hasworldwide

ecologica sgnificance. Despitethe heavy lossof
habitat, the Cape May Peninsularemainsoneof the
country’smost important migratory “ stopovers’ for
hundreds of bird and insect species.

Piedmont Plains Landscape

Thislandscape encompassesall or parts of
Burlington, Gloucester, Mercer, Middlesex,
Monmouth and Salem counties. It isdominated by
theDelaware and Raritanrivers, and ischaracter-
ized by farmed areas, extensvegrasdands, frag-
mented woodlandsand tidal freshwater marshesthat
areamong themost productiveintheworld. Imper-
iled specieswithin thislandscapeincludegrasdand
birds such asthe endangered upland sandpi per, and
woodland raptors such asthe barred owl and
Cooper’shawk.

Pinelands Landscape

Thislandscape encompassesdl or partsof Atlantic,
Ocean, Burlington, Camden and Gloucester coun-
ties. Aninternationally recognized ecosystem, the
Pinelands supportsextremely diversereptile, am-
phibianandinvertebrate populationsincluding pine
snakes, corn snakes, Pine Barrenstreefrogs, Pine
Barrensbluets, green darnersand arogos skippers.
Extensve cedar swvampsand wetland systems
contain numerousinsect species, aswell assustain-
able populationsof many Neotropical birds. Its
waterway's support aguatic communitiesunique
among theMid-Atlantic Sates.

Atlantic Coastal Landscape

Thislandscape encompasses parts of Monmouith,
Ocean and Atlantic counties. New Jersey’sAtlantic
Coast beaches and marshesare among the most
productive coastal habitatsin thecountry. Despite
heavy development, they support important portions
of Atlantic Coast popul ationsof colonial nesting
birds, such ascommonterns, little blue heronsand
great egrets, and endangered beach-nesting birds
such asleast ternsand piping plovers. Thecoasta
habitats al so support most of the state’sospreysand
peregrinefacons, aswell asa large number of
northern harriers.



New Jersey's Landscape Regions

Figure4. New Jersey's Landscape Regions.

New Jersey Department of Environmental Protection (e]
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Landscape

Project Mapping

Methodology for Identifying and Delineating Critical Wildlife Areas

Data

Land Use/L and Cover: Theland-use/land-cover
datathat formed the basisof Version 1.0 of the

L andscape Project was araster-based classification
devel oped by RutgersUniversity Center for Remote
Sensing and Spatial Anaysis(CRSSA). Thisdataset
was based on Landsat Thematic Mapper imagery
that was enhanced with other ancillary datasuch as
USFishand Wildlife Servicewetland maps, New
Jersey Department of Environmenta Protection
(DEP) freshwater wetland mapsand Natural
Resource Conservation Service county soil maps.
ENSP selected CRSSA'sraster-based dataset
(CRSSA LC) over the DEP svector-based land-
use/land-cover dataset (LU/LC) primarily becauseit
could beeasily updated to reflect therapidly chang-
ing habitat conditionswithin New Jersey. Changesin
land useand land cover haveaprofound influence
onwildlifehabitat and ENSP biologistswanted the
ability to update the L andscape maps on afrequent
basis.

InVersion 2.0, the ENSP opted to usethe DEP'sair
photo-based land-use/land-cover dataprimarily
because of the desirefor consistency with other
geographic dataand mapping applicationsthat
employ these dataacrossthe department. The
increased resol ution of the aerial photo-based data
and the commitment by the DEPto update the 1995
datawith 2002 imagery provided additional ratio-
nalefor usingthe NJDEP LU/LC data.

DEPsDivision of Science, Research and Technol-
ogy conducted astudy with ENSP, other DEP
programs(Bureau of Geographic Information
Systems, Officeof Natural Lands Management; and
the Forest Service) and Rutgers CRSSA inwhich
detailed analyses of five geographic data setsthat
characterize New Jersey’ sdiverselandscape were
compared (L athrop and Hasse 2003). Thisresearch
reveaed severa important differencesbetweenthe
NJDEP LU/LC and the CRSSA LC datasets.

Vector-based polygon dataisrepresented by
individua pointsand theline segmentsthat connect

them. Asaresult, linesegmentscanformirregular
shapesof varying areasto accurately depict land
featuresindetail. Raster layersarebased ona
regularly spaced grid with rectangular shaped cells.
Sinceacdl canhaveonly onevaue, classification
involvescalculating theland classthat makesup the
majority of thecell and assigningit that value. Since
the cdllscannot bedivided theresultisajagged, less
accurate border around each land-usetype. There-
fore, the vector-based data has the benefit of
topologica capabilitiesaswell asdatabasefunction-
ality that isbetter suited for regulation, planning and
management applications(Figureb).

Inaddition, the NJDEP LU/LC wascreated from
visua photo-interpretation and thereforeisableto
use shape, pattern and context to accurately map
land featuresin detail. The CRSSA L C uses spectral
reflectancevaluesto differentiateland covers. Many
factorscan influencetheaccuracy of thistechnique
such asclimatic conditions, seasond variationand
heterogeneity of spectral signaturesfor particular
land covers.

TheNJDEPLU/LC classifiesland useandland
cover by assigning one of 66 classesdescribedin
Andersoneta. (1976). CRSSA LC usesaclassifi-
cation that isbased onthe physical material covering
the earth’ ssurface. Consequently, someareasare
classfied differently by thetwo methods. For
example, lawvn areasin parksareclassified by the
NJDEP LU/LC asdeveloped. CRSSA LCclassifies
thesameareaasgrasdands. Duetothesediffer-
ences some of the LU/L C classeshad to be modi-
fiedtoincludeknown wildlife habitat (Appendix

.

Wetlandsalso aretreated differently by thetwo
systemsand may resultin different classificationsfor
similar land types. For example, theNJDEPLU/LC
classfieswet hayfieldsaswetlandsduetotheir
regulatory status, but CRSSA LC may classify the
sameareaasgrassands.



Mapping resol ution and precision of theNJDEP LU/
LC mapsisdightly improvedin comparisontothe
CRSSA -derived maps, and the ENSP based its
decisiontousetheNJDEPLU/LC onthesefactors.
However, because some of the speciesmodels (eg.
bald eagleforaging and colonial waterbird foraging)
weredeveloped for Version 1.0, they are calcul ated
using raster-based dataand then convertedtoa

vector-based polygonfor inclusionin the Landscape
Project.

For compl ete details on New Jersey 1995/97
Land Use/Land Cover Update Project consult
the DEP’'s Web site at:

http://www.nj .gov/dep/gis/supfiles.html

Figure 5. A comparison of raster-based data (left) versus vector-based data (right). Note the jagged boundary of the
raster-based habitat polygon compared to the smooth boundary of the vector-based habitat polygon.

Species Data: Documented occurrences of imper-
iled speciesare used to determinecritical areas. The
majority of the speciesdataused in the Landscape
Project aretaken directly fromthe Natural Heritage
Program’s(NHP) Biological Conservation Database
(BCD) GIScoverage. WildliferecordsintheBCD
arederived from avariety of sources. Theseinclude
ENSP surveys, DEP staff reports, private consultant
reportsand reportsfrom the general public. ENSP
staff isresponsiblefor verifying al submitted records
prior to acceptance (Appendix I11). All verified
sightingsaremapped on 1:24000 USGS 7.5’
topographic mapsor themost recent color infrared
aerial imagery by astaff biologist prior to entry into
the BCD. Only seconds precision records (mapped
to within one second of latitude and longitude) witha
last observation date of 1970 or |ater are used to
delineateand classify critical areas.

Modelsareapplied to al speciesdatathat are used
to generate the Landscape Project critical areamaps
(Appendix 1'V). Some model swere devel oped
based on homerange/territory sizesreportedinthe
scientificliterature. Other speciesmodels congist of
polygons having an areaequiva ent to one second of
latitudeand longitudewith theactua sightinglocation
at the center, or adigitized polygon that represents
the habitat used by the speciesasdefinedinthe

NHP s Element Occurrence Specification Stan-
dards.

New Jersey Department of Environmental Protection
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General Methodology for Delineating Critical Areas

Themethod for delineating critical areasisrdatively straightforward. First, therelevant classesfor each
habitat type (forest, grassland, forested wetland, emergent wetland and beach) are extracted fromthe
NJDEP sLU/LC datalayer. Dissolving thedifferent L U/L C classesfor each habitat type creates contiguous
habitat polygons. Using boundaries between habitat typesand major roads (county level 500 and above),
contiguous patchesfor each habitat type are delineated. Each patchisthenassigned auniquelink ID.
Imperiled species modelsare then intersected with habitat patches. Habitat patchesare classified based on
the status of the species present asfollows (Figure9):

¢ Rank 5isassigned to patches containing one or more occurrencesof at least onewildlife species
listed asendangered or threatened on the Federal list of endangered and threatened species.

¢ Rank 4isassigned to patcheswith one or more occurrences of at least one State endangered
Species.

¢ Rank 3isassigned to patches containing one or more occurrences of at least one State threatened
Species.

¢ Rank 2isassigned to patches containing one or more occurrencesof at least one non-listed State
priority species.

¢ Rank lisassignedto patchesthat meet habitat-specific suitability requirements such asminimum
Szecriteriafor endangered, threatened or priority wildlife species, but that do not intersect with any
confirmed occurrences of such species.

SeeFigure6 for astatewidedistribution of habitat by landscaperegionand Figure 7 for astatewide
distribution of critical areas(rank 3,4,5) by landscaperegion.

Detailed Methodology for Delineating Critical Areas by Habitat Type

Forest: Critical areamapsfor forest-dependent speciesare generated by selecting specific land-use classes
fromthe NJDEP' sLU/LC dataset. See Appendix V for alist of DEPland-use classes and the corre-
sponding habitat types. Using GI S software, the ENSP has devel oped the following protocols (Figure8):

Outside of the Pinelands

¢ Extract al appropriateforest types (upland and wetland forests) from the NJDEP L U/L C dataset
into oneforest layer (Appendix V).

¢ Combinedl of theNJDEP LU/LC forest typesthat aredirectly adjacent to one another by dissolv-
ing the boundaries between them making alayer of contiguousforest polygons.

¢ Bisecttheresulting forest coverage using major roads (500 level and above) to create ecologically
significant boundaries between contiguousforest patches.

¢ Cliptheresulting forest coverage by the PinelandsAreaBoundary of New Jersey.

¢ ldentify these patchesand sections of patchesas PinelandsAreapatches.

For PinelandsArea patchesproceed to protocol under thesubheading* Pinelands.” For
forest patchesoutside of the PinelandsArea continue below:

<*

Identify forest patchesthat have acoreareaof 10 hectaresor greater. Core areaisdefined as
interior forest greater than 90 metersfrom theforest edge.

¢ Buffer al forest patchesinward from the perimeter by 90 meters.

Erasethisbuffer from each patch.

¢ Ifthesumof theremaining areais 10 hectaresor greater, thenthe original patch isrecoded ascore.
These patchesreceiveaminimum rank of 1.

<*



Combinethe PinelandsAreapatches and sections of patcheswith the remaining forest patchesthat
aredirectly adjacent to one another by dissolving the boundaries between them making alayer of
contiguousforest polygons.

Assign each new patch auniqueLink ID used for tracking patches.

I ntersect forest speciesmodel swiththe new forest layer. Thisintersection resultsinanew layer with
theLink ID fromtheforest layer and an 1D from the speciesmodels. From thislayer queriescan be
made to determinethe number of recordsand conservation status of each patch based onthe
Speciespresent.

All forest patchesin the Coastal L andscape Region and thelower 10 kilometers of the Cape May
peninsulaare considered critical areas dueto theimportance of these habitatsto migrating birds.
These patchesreceiveaminimum rank of 1 regardlessof whether or not they contain 10 hectares of
coreforest.

Habitat patchesare classified based on the conservation status of the speciespresent asdetailedin
the* Genera Methodology for Delinesting Critical Areas,” section.

Pinelands

¢

| dentify Pinelands Areaconnection corridors. Pinelands Area patches connected by any corridor
that isgreater than 91.44 metersin length and lessthan 91.44 meterswide are considered separate
patches.

Buffer all forest patchesinward from the perimeter by 45.73 meters. Thisaction iminatesall
Pinelands connecting corridorsthat do not meet therequired dimensions.

Pinelands Areapatchesthat meet therequired dimensionsare buffered outward from the perimeter
by 45.73 metersand merged with any overlapping forest polygons. Thisbuffer bringstheforest
patch back out to itsoriginal extent minus Pinelands connection corridorsthat do not meet the
required dimensions.

Identify PinelandsAreapatchesthat have acoreareaof 10 hectaresor greater. Pinelandscore
areaisdefined as contiguousinterior forest greater than 90 metersfrom theforest edge.

Buffer al forest patchesinward fromthe perimeter by 90 meters.

Erasethisbuffer from each patch.

If acontiguous section of theremaining areais 10 hectares or greater, then theorigina patchisre-
coded as core and receivesaminimum rank of 1.

Combinethe Pinelands Areapatches and sections of patcheswith theremaining forest patchesthat
aredirectly adjacent to one another by dissolving the boundaries between them making alayer of
contiguousforest polygons.

Assign each new patch auniqueLink ID used for tracking patches.

I ntersect forest speciesmodel swiththe new forest layer. Thisintersection resultsinanew layer with
theLink ID fromtheforest layer and an 1D from the speciesmodels. From thislayer queriescan be
made to determinethe number of recordsand conservation status of each patch based onthe
Speciespresent.

All forest patchesin the Coastal L andscape Region and thelower 10 kilometers of the Cape May
peninsulaare considered critical areas dueto theimportance of these habitatsto migrating birds.
These patchesreceiveaminimum rank of 1 regardlessof whether or not they contain 10 hectares of
coreforest.

Habitat patches are classified based on the conservation status of the speciespresent asdetailedin
the” Genera Methodology for Delinesting Critical Areas,” section.
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Hectares of Critical Area by Landscape Region
(percentage of total land area within each region)

Skylands Region

Emergent Wetand 14608 (3%}
Farested Wetand 43FTT ()

Faragl” FEI5A (4T}
Grassland 91248 (17%)
BeachiDune 3 [(=1%)

Piedmont Plains o
Emargent Wetland 545 (E%)
Farasisd Welland TAE1 2 (11%)

Forest* A0TEDT (15%)
Grasstand 118517 (17%)
Beach/Dune 438 [=1%)

Pinelands Reg
margent YWaetand L
Faragted Watiand 107415 (23%)

Farasl® 211127 (45%)
Gragsland ARTAZ (%)
BeachiDune ME [«1%)

Coastal Region
Emargenl Wetand 36384 [35%)

Farested Wetand 1896 (%)
Farast® 919 (1%}
Grasskand 124 [=1%)

Beachifung 136 (1)

Habitat Type

B Emergant Watland
7 Forested Wetland

Delaware Bay Reqgion
Emargent Wetland FIEAT (17%)

Forasted Watiand ATAD (18%) B Forest
Faraal® G106 (33%) Grass
Giragsland 2078 (14%) - _
Beach/Dune 314 (<1%) B BeachDune

*Due to averlap of Farest and Forested 'Wedand layers, Forest heclares and percentages wens calculaied excluding area
wherm averlap poours.

Figure 6. Hectares of each habitat type expressed as a percentage of the total land area within each Landscape
Region.
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Hectares of Critical Area Valued for Imperiled Species by Landscape Region
(percentage of total land area within each region)

Skylands Region

Emargent Wetiand ITET [1%)
Forashad Watand 27807 [4%)
Fareal® ZASTIE (42%)
Grassland AR1BE (5%
Beach 0 (0%

Piedmont Plains Region
Emergent Wesiand 11787 [29%)

Farasted Wetand 11288 [2%)

Faraal” ATS63 [5%)
Girassland AT (3%)
Beach 209 (=1%)

Pinelands Region
Emargent Wesand 11 [15)
Farested Wetiand TEABE (17%)

Forast” 206506 (44%)
Grasslarnd 4477 [1%)
Beach 108 (=1%)
Coastal Region

Emargent wesand 24 (35
Farasied Wetiand 304 (<1%)
Farast* 242 (<1%)
Grassland 12 (<1%)
Beach TOE (1%)

Siate Threalered {3}
I Siate Endangered [4)
4 Critical Areas W Federmal T and £ [5)
Emergent Wetland  Grassland

Stale Treelaned (3] Siabs Thaakersd {3}
I Etala Endangeed (4] 9 State Erdangsned [4)

Delaware Bay Re
Emargent Wesand A0340 (15%)
Farasted Walland ATTED (14%)

Farest* 81841 (31%) W Foderal T ard E (5] 88 Fedoral Tand E [5)

Grassland 14384 [T%) Famsied Watlland Ewach

Beach 265 (1% Staln Tresatened (3] State Threatsred {3}
|: ) State Endangamd (4] 80 Siete Erdangened [4)

M Fadersl T ard E (5] W@ Fadaral T and E [5)

*Dwe ip overlap of Forest and Forested Wetland leyars, Forest hectares and parcaniages were caloulated axcluding area
whisre overlap Coours.

Figure 7. Total hectares of critical area by habitat type within each Landscape Region.
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Forested Wetland: Critical areamapsfor forested wetland dependent species are generated by selecting
specific land-use classesfrom the NJDEP' s LU/L C data set. See Appendix V for alist of DEPland-use
classes and the corresponding habitat types. Using GI S software, the ENSP has devel oped the following
protocol:

¢

Extract all appropriateforested wetland typesfrom the NJDEP sLU/L C dataset into oneforested
wetland layer (Appendix V).

Combineall of theNJDEP L U/L C forested wetland typesthat are directly adjacent to one another
by dissolving the boundaries between them making alayer of contiguousforested wetland polygons.
Bisect theresulting forested wetland coverage with magjor roads (500 level and above) to create
ecol ogically significant boundaries between contiguousforested wetland patches.

Assign each new patch auniqueLink ID used for tracking patches.

All forested wetland patchesare considered critical areasregardlessof size. Therefore, dl forested
wetland patchesreceiveaminimum rank of 1.

I ntersect forested wetland species model swith the new forested wetland layer. Thisintersection
resultsinanew layer withtheLink 1D from theforested wetland layer and an | D from the species
models. Fromthislayer queriescan be madeto determine the number of recordsand conservation
status of each patch based on the species present.

Habitat patchesare classified based on the conservation status of the speciespresent asdetailedin
the* Generd Methodology for Delinesting Critical Areas,” section.

Emer gent wetland: Critical areamapsfor emergent wetland dependent speciesare generated by selecting
specific land-use classesfromthe NJDEP sLU/L C data set. See Appendix V for alist of DEPland-use
classesand the corresponding habitat types. Using GI S software, the ENSP has devel oped thefollowing
protocol:

¢

Extract al gppropriateemergent wetland typesfrom the NJDEP sL U/L Cland-use/land-cover dataset
into oneemergent wetland layer (Appendix V).

Combinedl of theNJDEP L U/L C emergent wetland typesthat aredirectly adjacent to oneancther by
dissolving theboundariesbetween them making alayer of contiguousemergent wetland polygons.
Bisect theresulting emergent wetland coveragewith mgor roads (500 leve and above) to creete
ecologicaly sgnificant boundari esbetween contiguousemergent wetland patches

Assgneachnew patchauniqueLink 1D used for tracking patches.

All emergent wetland patchesare cond dered criticd areasregardiessof Sze. Therefore, dl emergent
wetland patchesrecaveaminimumrank of 1.

| ntersect emergent speciesmodd s withthenew emergent wetland layer. Thisintersectionresultsinanew
layer withtheLink 1D fromtheemergent wetland layer and an 1D fromthe speciesmodes. From this
layer queries can be madeto determinethe number of recordsand conservation statusof each
patch based on the species present.

Habitat patchesare classified based on the conservation status of the speciespresent asdetailedin
the* Genera Methodology for Delinesting Critical Areas,” section.

Grasdand: Critica areamapsfor grasd and dependent peciesaregenerated by sdecting specificland-use
classesfromthe NJDEP sLU/L C dataset. See Appendix V for alist of DEPland-use classesand the
corresponding habitat types. Using GI S software, the ENSP has devel oped thefollowing protocol :

¢

Extract al gppropriategrasdand habitat typesfrom theNJDEP sLU/L C dataset into onegrassand layer
(Appendix V).

Combinedl of theNJDEP LU/L C grasdand typesthat aredirectly adjacent to oneanother by dissolving
theboundariesbetween them making alayer of contiguousgrasd and polygons.



Figure 8. A multistep process is used to delineate critical forest areas in North and South Branch Raritan Watershed
Management Area. (1) NJDEP’s 1995/1997 land-use/land-cover types. (2) Extract all forest types from the land-use/
land-cover data. (3) Contiguous patches are created by dissolving boundaries between adjacent forest polygons. (4)
Bisect contiguous forest patches using major roads to create ecologically significant boundaries.

New Jersey Department of Environmental Protection 17
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Forasi

Sultanha Habitad {1)
[ Priovily Specias (2]
B Seaie Threatened (1)
I =naie Endangared (4) ]
I Federal T and E {5) i

Figure 8 (Cont.). (5) Select forest patches meeting the minimum core size. (6) Overlay species point locations on the
forest coverage. (7) Intersect species models with the forest patches. (8) Rank habitat patches based on the

conservation status of species present.
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Bisect theresulting grasdand coveragewith mgor roads (5001 evel and above) to createecologicaly
sgnificant boundari esbetween contiguousgrasdand patches.

Assgneachnew patchauniqueLink 1D used for tracking patches.

Sdect dl grasd and patchesgreeter than 18 hectares. These patchesmeet theminimun sizerequirement
for grasdandsand receiveaminimumrank of 1.

All grasdand patchesinthelower 10 kilometers of the CapeMay peninsulaareconsdered criticd aress.
Thisisduetotheimportanceof thishabitat to migrating birds. These patchesreceiveaminimumrank of 1
regardlessof whether or not they contain 18 hectaresof core.

| ntersect grasd and speciesmode swiththenew grasdand layer. Thisintersection resultsinanew layer
withtheLink ID fromthegrasdandlayer and an 1D from the speciesmodds. From thislayer queries
can be madeto determine the number of records and conservation status of each patch based on
the species present.

Habitat patches are classified based on the conservation status of the species present asdetailedin
the* Genera Methodology for Delinesting Critical Areas,” section.

Beach: Critical areamapsfor beach dependent speciesare generated by sel ecting specific land-use classes
fromtheNJDEP sLU/LC dataset. See Appendix V for alist of DEPland-use classesand the
corresponding habitat types. Using GI S software, the ENSP has devel oped thefollowing protocol :

¢

¢

Extract the beach habitat typefrom the NJDEP sLU/L C dataset. Only one beach classexistsin
the data set (Appendix V).

Beach habitats are bisected by natura breaks such asinletsand riversand by hand digitized
boundariesaround specieslocations.

Assign each new patch auniqueLink ID used for tracking patches.

All beach patchesare considered critical areasregardlessof size. Therefore, al beach patches
receiveaminimumrank of 1.

| ntersect beach species model swith the new beach layer. Thisintersection resultsinanew layer
withtheLink ID fromthe beach layer and an I D from the speciesmodels. From thislayer queries
can be madeto determine the number of records and conservation status of each patch based on
the species present.

Habitat patches are classified based on the conservation status of the species present asdetailedin
the* Genera Methodology for Delinesting Critical Areas,” section.

Detailed Methodology for Delineating Critical Areas
by Special Habitat Requirements

For some species, additional specific mapping identified openwater. A 90-meter buffer isapplied
protocolsweredeveloped and are set forthbelow.  to the combined water/emergent wetland layer to

protect perching sites. Inthe previousversion (1.0)

Bald EagleForagingArea: All knownbaldeagle g haitat patchesthat intersected with theforaging
nestsarerecorded using GPSequipment. Torunthe  papitat and 90-meter buffer weredesi gnated as
model, &l water polygonsfromthe DEPLU/LC critica areas. InVersion 2.0 bald eagleforaging
having an areagreater than 8 hectaresare converted  papjitat, and itsassociated 90-meter buffer, isno
toaS-meter grid. A radiusaround thenest siteis longer used to value patchesthat intersect withiit.
incrementally increased, onecell (Smeters) at a Thebald eagleforaging model isastand-alone GIS

time, until an areaof 660 hectaresof openwater has | ayer that isnot used to value habitat patches.
beenidentified. All emergent wetland patcheswithin

90 metersof theidentified water are selected. The PeregrineFalcon: InVersion 1.0 of the Landscape
emergent wetland patchesare merged with the Project, emergent wetland patchesthat intersected a
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1-kilometer radius areadelineated around aper-
egrinefa con nest werevaued asperegrinefalcon
habitat.

InVersion 2.0, peregrinefa con nests are separated
into two types, urban and non urban depending on
thetype of landscapein which they arelocated. For
urban nestsa 1-kilometer radius areaaround the
nest isnow va ued as peregrinefa con habitat
regardlessof theland-cover type. Urban peregrine
nests continueto value emergent wetland patches
that intersect with the 1-kilometer radiusarea
delineated around aperegrinefal con nest. Non-
urban peregrinefd con nestscontinueto valueonly
emergent wetland patchesthat intersect with the 1-
kilometer radiusareaaround the nest. Theurban
peregrinefalcon model isastand-alone Gl Slayer
that val uesemergent wetland habitat patches.

Wood Turtle: Critical areasfor wood turtlesare
mapped following afour-step process.

A 1.6-kilometer radiusisplaced around each wood
turtlesighting locationinthe BCD. A 322-meter
buffer isthen gppliedtodl streamsthat fall withinthe
1.6-kilometer radius. TheNJDEPLU/LCisthen
overlaid onthebuffered areasand al areasclassified
asurban, with the exception of powerlinerights-of-
way, aredeleted from the buffer. DEP Freshwater
Wetland Mapsareoverlaid on the stream buffers,
and all wetlandsthat intersect the buffer are clipped
withinthe 1.6-kilometer radiusand are merged into
the stream/buffer polygon. Thefina step of the
processinvolvesadetailed quality-control check
and revision of each polygon to ensurebiological
accuracy. Thewood turtle model isastand-alone
layer that isnot used to value habitat patches.

Thetwo principal differencesbetween Verson 1.0
and 2.0 areasfollows:. InVersion 2.0, streams
classified as 1% order or greater areincluded, while
inVersion 1.0 only streamsclassified by DEPas 2™
order and greater wereincluded. Thischangewas
made based upon additiona andysisfollowing
release of Version 1.0 that revea ed alarge number
of documented wood turtle occurrenceswereon
DEP 1% order streams, which were suitablefor
woodturtles.

InVersion 2.0, only theidentified wetlandstogether
with the streams and stream buffers constitute wood

turtle habitat, whilein Version 1.0 any patches of
upland forest, forested wetland, emergent wetland
and grasd and that intersected with thewetland and
stream bufferswerevalued aswood turtle habitat.
Thischangewasmadeto limit thedelineated habitat
tothose areas closest to suitable streams because
the approach usedin Version 1.0 included areastoo
distant from streamsto be considered suitablefor
wood turtles. Asaresult of applying both of these
changes, Version 2.0 valuessgnificantly lessareaas
wood turtle habitat than Version 1.0.

Technical Information

Critica areamapsareinArcView shapefileformat
and projected to NJ State Plane feet, datum NAD
83, zone4701. Themapsare best viewed using
ArcView 3.x or ArcGIS8.x. Thesesoftware
productsalow theuser full functiondity for viewing
and manipulating critical areadata. Non-GlSusers
canview themapsusing ArcExplorer, afree GIS
data browser that can be downloaded from the
ESRI Web site (http://www.esri.com/software/
arcexplorer/aedownload.html). ArcExplorer alows
the user to view Gl Sdata, zoominand out, perform
simplequeriesand print maps.

How toget critical areamaps. Landscape
Project dataisavailableviadownload or viewing
fromthefollowing DEPWeb Sites:

+  http:/Amww.nj.gov/dep/fgw/ensp/l andscapel/
index.htm

¢+ www.njfishandwildlifecom

¢ Interactivei-MapNJWeb site: http://
www.gtate.nj.us/dep/gisimapnj/imapn.htm

or by contacting:

New Jersey’s L andscape Project
Department of Environmental Protection
Divisonof FishandWildlife

Endangered and Nongame Species Program
PO Box 400

Trenton, NJ08625-0400

Phone:(609) 292-9400

Fax:(609) 984-1414
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Figure 9. New Jersey's critical wildlife areas are color coded based on habitat type (forest, forested wetland, emergent
wetland, grassland and beach), with lighter to darker shades depicting the rank of patches.
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Appendix |I. Habitat Fragmentation and Area Sensitivity

Definitions:

Priority species- means nongame speciesthat are
considered by the DEPto be species of special
concern asdetermined by apanel of experts. The
term alsoincludes speciesof regiona concernin
regional conservation planssuch asPartnersin FHight
Bird Conservation Plans, North American Waterbird
Conservation Plan, United States Shorebird Con-
servation Plan, etc.

Habitat Fragmentation- the processof converting
alarge, continuouspatch of asmilar vegetationtype
into smaller patchesof different vegetationtypesina
way that only scattered remnants of the original
vegetation typeremains (Faaborg et a. 1995).

Forest-interior birds

Many of the bird speciesof specia or regional
concern areforest-interior birds, that is, birdsthat
nest withintheinterior coreof aforest patch (areaof
forest greater than 90 metersfrom an edge)
(Faaborg et a. 1995). Many forest-interior species
areNeotropica migrantsthat breedintemperate
North Americaand overwinter inthetropicsof
Centra and South America(the* New World” or
“Neotropics’). Many resident and short-distance
migrant speciesa so requireforest interior to breed
successfully. Forest-interior birds, asagroup, are
declining because of lossand fragmentation of
forested breeding habitat in North America(from
urban sprawl) and wintering habitat in South
America; themgjority areareasenditive and nega-
tively impacted by forest fragmentation (Table 1).
When aforest isfragmented, the abundance of avian
and mammalian predatorsoftenincreases, aswell as
thefrequency of brood parasitism, both of which
result inlower nesting success. Forest fragmentation
asofacilitatesthe spread of exoticandinvasive
species, both vegetative and mammalian, that can
dramatically changethe habitat structure of the
forest, affecting theabundance and avail ability of
food and nest sites (DeCal esta 1994, Burke and
Nol 1998, McCollin 1998, Hansen et al. 2002).

Grassland Birds

Grasdand birds, which aremainly short-distance
migrants, have experienced severe population
declinesthroughout the United Statesand constitute
asizeable proportion of birdslisted asspecial or
regional concern. Thedeclineof agriculture, change
to mechanized agriculture, and introduction of cool-
season grassesinthe Northeast haveresultedina
fundamenta shift inthe character of grasdand
habitats. Lossand conversion of agricultural habi-
tatsto devel opment hasfragmented farmland into
small, isolated patchesthat cannot support grass-
land-dependent birds (Bollinger and Gavin 1992).
Furthermore, mechanized agriculturewith frequent/
early mowing causesdirect mortality to adult and
juvenilebirds, and row-crop agriculture does not
produce suitable breeding and foraging habitat for
most grasdand species.

Area Sensitivity

Neotropical migrant birdsasagroup, and species
that prefer forest-interior habitat, tend to bemore
areasenditive (Whitcombet a. 1981). Intheir
literaturereview, Mitchdl et d. (2000) found clear
documentation of the areasengitivity of morethan
ninegrassland bird species.

Area-sensitive speciesrequireaminimum amount of
interior, or “core’, habitat for successful breeding,
and thisminimum can vary depending onthe habitats
inthesurrounding matrix. For grassand species,
corehabitat isthe grasdand habitat at least 50
metersinward from thegrassland edge. For forest
species, core habitat istheforest habitat at |east 90
metersinward fromtheforest edge. Theminimum
corerequired to provide suitable breeding habitat
for area-senditive speciesis 10 hectares of forest
coreand 18 - 50 hectares of grassland core,
(Dawson et al. 1993, Franklin 1993, Vickery et d.
1994, Faaborg et a. 1995, Collinge 1996, Dawson
eta. 1998). Theminimum arearequired to support
breeding of oneof theleast area-sensitivegrassand
species (savannah sparrow) is 10 ha. of core
habitat, whereas upland sandpipersrequire habitat in
therange of 200 ha. to support abreeding popula
tion (Vickery eta. 1994). Area-sensitive birdstend
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not to occur inforestsand grasd ands, respectively,
that lack core habitat (McCollin 1998, Formanet a.
2002).

Thecreation of “edge’ habitat, resulting from
fragmentation of aforest patch, changesthe micro-
habitat of that edge zone sothat itisdifferent from
the neighboring forest somedistanceintotheinterior
(Saunderset a. 1991, Murcia1995, Collinge
1996). More sunlight and wind reach the edge of a
foredt, thusincreasing thelocal temperature, de-
creasing humidity, and affecting theloca plant
community withanincreaseininvasveexatic
species(Murcial1995, Collinge 1996, Primack
1998). Thischangeinthelocal climateasocan
increasethe chance of fire (Faaborg et a. 1995,
Primack 1998) and adversdly affect nesting success
andfood availability intheforest patch (Burkeand
Nol 1998, McCollin 1998).

Many forest-interior bird speciestendto avoid
nesting inforest edges (Hoover et a. 1995, Collinge
1996, McCollin 1998, Miller et a. 1998, Villard et
a. 1999, Formanet al. 2002). Thepresenceof a
forest edgeintroducesmoregeneralist speciestothe
areathat competefor foraging and nest sites. A
forest edge providesfavorable conditionsfor
mammalian and avian predatorstoincreasein
number and type (Hoover et al. 1995, Murcia1995,
Collinge 1996, McCollin 1998, Faaborg et al.
2002). Thenumber of brown-headed cowbirds (a
brood parasite) also increasesinforest edges,
further reducing nesting successof forest birds
(Brittingham & Temple 1983, Robinson et a. 1995,
Collinge 1996, McCollin 1998, Primack 1998).
Kilgoet al. (1998) found the probability of occur-
renceof prothonotary warblers, northern parulas,
white-eyed vireos, kentucky warblers, and yellow-
billed cuckoosto significantly increase (P<0.05)
with corearea. Of these species, theyellow-billed
cuckoo and prothonotary warbler werethe most
sendgtiveto theamount of corehabitat. Villardet d.
(1999) found that the hairy woodpecker, least
flycatcher, and veery areunlikely to occur inareas
withincreased edge.

In addition to habitat selection and overall produc-
tivity of bird species, thesize of ahabitat patch
affectsrichnessand abundance of species (Forman
and Godron 1981, Robbinset al. 1989, Askinset
al. 1990, Murcia1995, Collinge 1996, Golden and
Crist 2000, Summervilleand Crist 2001). Asthe
degree of forest fragmentation increases, and forest
patches become smaller and moreisolated, fewer
area-sengitive speciesare present (low species
richness). Asaresult, species assemblagesbecome
moreunstable, with different speciesmovinginand
out of the patch over time (high turnover rate) (Cody
1985, Rosenzweig 1985, Askinset al. 1990,
Primack 1998). Area-sengitiveindividualsattempt-
ing to breed inforest fragmentsbeginto experience
poor reproductive successand do not returnin
subsequent years (low sitefiddlity) (Donovanet d.
1995). Ingtahility intheforest-interior breeding bird
community and high turnover of breedingindividuas
isindicativeof apopulation snk—amarginal habitat
wherereproductive successislow because of high
nest depredation, brood parasitism, lack of ad-
equate nest sites, poor prey availability, or acombi-
nation of thesefactors (Howe 1984, Wilcove 1985,
Donovan et a. 1995, Burke and Nol 1998, Primack
1998, Boulinier et al. 2001).

Factors influencing effects of forest
fragmentation and area sensitivity

Therearemany factorsthat influencethe effects of
forest fragmentation. When assessing theimpacts of
forest fragmentation from alandscape perspective,
weneedtolook at the sizeand number of habitat
patchesleft inthearea, how far apart these patches
arefrom each other (degree of isolation), how
different the surrounding area(matrix) isfromthe
habitat type, thetype and duration of disturbance,
and whether thereisany type of connectivity or
corridor between patchestofacilitateanimals
moving from patchto patch (Wiens 1996, Marz| uff
and Ewing 2001).

A population that moves between and among
patchesof habitat viadispersa iscalleda
metapopulation, or a* population of populations’
(Forman 1995, Wiens 1996). It may include source
popul ations, which have stable or positive popula-
tiongrowth, and sink populations, which areun-
stableand dependent upon immigration of individu-



alsfrom source populationsfor long-term persis-
tence (Primack 1998). Generally, small, isolated
forest patchestend to operate as sinks becausethey
haveagreater relative proportion of forest edgeand
littleor no corearea, which diminishestheir ability to
support viable popul ations of area-sensitive species.
For birds, theresult of habitat fragmentationisan
increasein nest predators and brood parasitism, thus
decreasing nesting success (Donovan et a. 1995).
Largepatchesof contiguousforest usually act as
sources, producing asurplusof individualsfromhigh
rates of reproductive success(Donovanet al.

1995). If asource habitat isfragmented, however,
reproductive success drops, as doesthe tendency of
theindividualsto returnto that habitat in subsequent
years(Donovan et a. 1995). Theresultsof this
impact of fragmentationwill not only affect the
populationinthat source habitat, but it alsowill
negatively affect populationsinthesurrounding sink
habitats, asthe surplususually dispersestothe
neighboring snks(Donovanet a. 1995).

Immigration and recol onization arecritical for long-
term, regiona survival of loca populations, particu-
larly for endangered species. Imperiled speciestend
to have specific habitat requirementsfor foraging,
nesting and cover (e.g., habitat “ speciaists’), making
them more vulnerableto changesin thelandscape.
Asitis, lossof habitat isthe primary cause of the
declinein species, affecting 85% of the species of
plants, mammals, birds, reptiles, anphibians, fish,
and invertebrates, followed by theincrease of non-
native species (Wilcoveet a. 1998). Whentheir
habitatsarelost or degraded because of fragmenta-
tion, individual s of the speciesaso arelost because
they cannot utilize habitats other than that which they
arespecidizedfor (Withand Crist 1995, Collinge
1996). Furthermore, endangered speciesexistin
much lower numbers, soitiscritical that areasof
suitable habitat are proximate, or connected, and the
areaof thehabitat increased, if possible. Thisallows
individualsto migrateto other sub populations, or
into new areasof suitablehabitat, whileavoiding
predatorsand hostile environments (e.g., roads,
development) (Fahrigand Merriam 1985). Con-
nectivity isparticularly important for nonvagile
gpecies(reptiles, amphibians, small mammalsand
someinvertebrates) and large mammal swith expan-
sivehomeranges, likebobcats (Collinge 1996,
Wiens1996).

Degree of isolation and patch connectivity. For
Neotropica migrants, many factorsinfluence how
thedegree of isolation of habitat patchesaffect
metapopul ations; e.g., how long the patcheshave
been separated, how far apart the patchesarefrom
each other, how connected the patchesareto each
other, how different the surrounding matrix isfrom
thehabitat, how the speciesin questionisableto
disperse (Saunderset a. 1991, Collinge 1996,
Bender et al. 1998, McCollin 1998) and the degree
of breeding sitefidelity. Ingeneral, larger forest
patchesthat are closer together are better for the
population and patcheswithin 500 metersof each
other arebeneficia (Villard et d. 1999, Norrisand
Stutchbury 2001).

| solated habitat patches, thosethat arenot in close
proximity or connected to patchesof similar habitat,
can present barriersto dispersal because of large
distancesto suitable habitats and/or impenetrable
areas surrounding the patches of suitable habitat
(Moilanen & Hanski 1998, Ricketts& Morris
2001,Vandermeer & Carvaga 2001). Isolated
habitat patchestend to have ahigher turnover rate
for bird speciesthan connected habitat patches
(Schmiegelow et d. 1997), with fewer Neotropical
migrant speciesoccurringin moreisolated forest
patches (Faaborg et al. 1995).

Mammalian responsesto fragmentation differswith
body size, but overall, mammalsare affected by
habitat fragmentation and isolation (Crooks 2002).
Bobcatshave ahomerange of approximately 3
kilometers? (Crooks 2002) and can befoundin
habitat patchesof 74 hectares, if in close proximity
to other forest patches, but morelikely in areasover
1,000 hectares. However, smaller carnivores, such
asfoxes, skunks, raccoons, opossumsand domestic
cats, haveahomerangesizearound 0.5 kilometers?,
and tend to occur in highly fragmented areas created
by urban sprawl (Crooks2002).

Theeffectsof patch sizeand isolation on apopula
tionaso depend largely ontheamount of available
habitat, thesuitability of the surrounding matrix, how
individuasmovewithin and among patches (Forman
and Godron 1981, Andren 1994, Wienset a.

1997) and thedegree of breeding-sitefiddlity of the
species. Depending on the species, the effects of
patchisolation may not occur until 10-50% of the
origina habitat remains. However, thecriticd
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threshold of habitat losswhere negative effectswill
become apparent isdifficult to predict and variesfor
different species(With and Crist 1995). For
interior-forest birdsspecifically, the number of
gpeciesoccurringinaforest patchissignificantly
reduced when 30-50% of the patch isremoved
(Franklinand Forman 1987). Habitat specidistsare
affected when lessthan 40% of the habitat remains,
whereashabitat generalists, (those speciesthat tend
to persistinahighly fragmented landscape), can
withstand ahigher degree of habitat loss(With and
Crist 1995). Northern spotted owlsarearea-
sengtivehabitat specidigts, occurringonly inlarge
forest tractsof mature coniferousforest inthe Pacific
Northwest. Lamberson (1994) found that asthe
amount of habitat decreased, juvenile owlshad more
difficulty finding suitablehabitat whiledispersing,
regardless of spacing of habitat patches. The
breeding pairsexhibited high sitefiddity and till
produced young in thewaning habitat. However,
their offspring dispersed into the surrounding matrix,
whichwasunsuitable habitat, and experienced high
ratesof mortality. The* point-of-no-return” for
habitat |osswith spotted owlswaswith lessthan
15% of suitable habitat remaining in the landscape.
Atthispoint therewasvirtualy no probability of
owlsfinding matesor suitable nesting Sites, and the
population of spotted owlsin that landscapewould
soon beextirpated (Lamberson et a. 1994).

Itisimportant to preserveand maintain largetracts
of habitat for themost area-sensitive species. In
landscapeswhereat least 30-40% of the habitat
remains, Spatial arrangement (proximity and connec-
tivity) of habitat patchesal so can bevery important
(Franklinand Forman 1987, Andren 1994, With
and Crist 1995, Forman and Collinge 1997, Fahrig
1998), aseach specieshasitsown threshold
tolerancefor habitat lossand fragmentation
(Lovegoy and Oren 1981, Monkkonen and
Reunanen 1999). There are, however, some spe-
cies, such asthe American marten, that are affected
by habitat |ossregardlessof connectivity (Hargis
1999).

Ability to disperse. For birdsand other animalsthat
arevery mobile, the effects of isolation on apopula-
tion may only appear in very fragmented habitats
(Andren 1994, With and Crist 1995). Birdsare
physically capableof dispersing over great distances

and through varioushabitatsduring migration, which
allowsthem to locate scarce patches of foraging and
resting habitat. However, open areaswithin large
patches of forest may act asabarrier toforest-
interior species(Belideand St. Clair 2001). Fur-
thermore, larger distancesbetween patches (>2.4
km) can hinder dispersal and re-colonization of
patchesduring breeding (Bellamy et al. 1996).

Limited dispersal capabilitiesfor nonvagileanimals
(smdl mammals, reptiles, amphibians, invertebrates)
make these speciesmore sensitiveto habitat frag-
mentation (Collinge 1996, Wiens 1996). The
degree of isolation can beamore seriousproblem
wherethematrix may beacompletebarrier to
dispersal, causedirect mortality (roadsand high-
ways), or severely reducethelikelihood of surviva
during immigration through thismatrix (Noss 1991).
Barrierstoimmigrationand emigrationresultin
inbreeding depression from reductionin geneflow
causing theisol ated popul ation to be more suscep-
tibleto disease, genetic abnormalities, and local
extinction (Fahrig and Merriam 1985, Simber| of f
and Cox 1987, Beier 1993, Primack 1998). Roads
act asbarriersthat isolate wetlands, which can cause
areductionin speciesrichnessof amphibians
(Lehtineneta. 1999). Roadsalso changethe
chemical conditionsof wetlandsand stream corri-
dorsfrom runoff of road salts, oil and other con-
taminants (Trombulak and Frissall 2000), which are
a so known to reduce amphibian popul ations
(Lehtineneta. 1999).

Existence of corridors. For habitat specialistsor
specieswithlimited dispersal capabilities, the
presence of corridorsmay provide an effective
meansto enhancedispersal, thusreducing the effects
of isolation and fragmentation onapopulation
(Simberloff and Cox 1987, Collinge 1996, Beler
and Noss 1998, Haddad 1999). Habitat corridors
aredefined as“alinear landscape el ement that
providesfor movement between habitat patches’
(Rosenberg and Noon 1997) and are predicted to
bemore beneficia to popul ationswhen connecting
large patches of habitat (Haas 1995, Desrochers
and Hannon 1997, Haddad 2000, Hudgensand
Haddad 2003).

Larger mammals have been showntoinclude
corridorsintheir homeranges (Simberloff and Cox
1987) and usethemwhiledispersing (Beier 1995).



Furthermore, smaller-bodied speciesand species
with high popul ation growth ratesthat cannot survive
outsidethe preferred habitat, such assome butterfly
species, received greater benefitsfrom habitat
corridorsthan larger-bodied species (Fahrigand
Merriam 1994, Bowneet al. 1998, Hudgensand
Haddad 2003). Although the effectivenessof
habitat corridorsisdisputed, particularly for birds
(Simberloff and Cox 1987, Haddad 2000, Norris
and Stutchbury 2001, Hudgensand Haddad 2003),
studieshave shownthat corridorsare moreeffective
at greater widths (Collinge 1996, Haddad 1999,
Haddad 2000). Many speciesof birdshavea
higher probability of using corridorsascorridorsget
wider (Keller eta. 1993). Specifically, theprob-
ability of occurrence of prothonotary warblers,
white-eyed vireos, eastern wood-pewees, red-eyed
vireos, scarlet tanagers, kentucky warblersand
louisanawaterthrushesal increased with corridor
width. Theprobability of occurrence of acadian
flycatchersand wood thrushes a so increased with
corridor width, but the maximum probability wasat
awidth of only 300 metersfor both species(Keller
etal. 1993). Fromthiskind of data, Hodges and
Krementz (1996) and Keller et a. (1993) recom-
mended that riparian corridorsbeaminimum of 100
meterswideto provide nesting habitat for area-
sengitive speciesand Neotropica migrants, but
priority should bemadein preserving thewidest
corridorspossible. Being that habitat corridorsare
intended to facilitate movement between habitat
patches, we agreewith Beier and Noss (1998) in
their conclusion*that evidencefromwell-designed
studiesgenerally supportstheutility of corridorsasa
conservationtool.”

Disturbance. Disturbanceisdefined asan event
that Sgnificantly atersthestructureor functionof a
system (Forman 1995). Therearegeneraly two
typesof disturbance: Natural and human. For
example, anatura disturbance may be caused by
floods, earthquakes, fires, etc., while human distur-
bancesexist asroads, agriculture, silviculture, etc.
(Forman 1995).

For bird communities, thetypeof disturbance can
have more of an effect than the extent of disturbance
(Rodewald and Yahner 2001). Older forestswith
larger, fewer trees (large basal areas) and well-
devel oped canopy, subcanopy, shrub, and herba
ceouslayerswith awell-devel oped component of

dead biomass (standing or fallen trees) support the
highest diversity of species. Many silviculture
practicesfavor monocultures and/or even-aged
standsthat arerarely left long enough to develop the
necessary vegetative structure to support diverse
faunal communities. Clear-cut foreststendto have
thelowest speciesrichness(Triquet et a. 1990).
Higher numbersof speciesoccur in uncut forests
thaninforestswhere best management practices
with buffer stripsareimplemented.

Individual specieshavedifferent level sof tolerance
to different typesof disturbance. For instance, blue-
gray gnatcatchers, eastern towhees, ovenbirds,
scarlet tanagers, and wood thrushes areintolerant to
forest disturbance, whilewarbling vireos, yellow
warblers, and field sparrowshave alow toleranceto
forest disturbance (Stauffer and Best 1980).
Rodewa d and Yahner (2001) found that agricultural
disturbancewithin forested |andscapesnegatively
affected bird communitiesin adjacent forests, and
silviculturd practices, which produced even-aged
forest stands, tended to increase the abundance of
edge speciesand canopy nesters.

For speciesthat require early-successiona habitats
(grasdand and scrub-shrub bird communities),
disturbance such asfireor mowing isnecessary to
maintainthese habitats. Hereagain, vegetation
structureiscritical. Mechanized, row-crop agricul-
ture doesnot produce suitable habitat for grassland
species, and early mowing of non-row crops
destroysnests, nestlingsand adult birds. Conver-
sion of farmland into devel opment completely
destroyshabitat.

Roads have been used to define boundaries of
habitat patches, particularly when bisecting aforest
patch. Many small mammalsand ground-dwelling
invertebrateswill perceivearoadway 20 meters
wideor lessasabarrier (Noss1991). A road
bisecting aforest would not affect the physical ability
of birdstotravel between patches (Hudgensand
Haddad 2003), however, roads can impact species
that prefer forest interiorsand can cause high
mortdity of al species. Forman and Deblinger
(2000) found the popul ation of forest-interior
speciesto beone-thirditsnormal capacity within
650 metersof afour-lanehighway. Thenoise
generated fromtraffic along amajor highway caused
birdsto avoid areasfrom 40 to 2,800 meters of the
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road, depending ontheamount of traffic (Reijnan et

al. 1995).

Aswith forest-interior species, recent research has
demonstrated that the presence of vehicular traffic
can cause otherwise suitable early-successiond
habitat to become unsuitable. The presence of
grasdand birdsbreedinginan areaof quality habitat
(hayfidd, lightly grazed pasture, old field) isaffected
by the size of the patch and the distance of the patch
to aroad with moderate or heavy traffic (>8,000
vehiclesper day) (Reijnanet a. 1995, Formanet a.

Tablel. Priority Bird SpeciesBased on Habitat Preference.

2002). Fewer breeding birdswerefound in patches
of qudity grasdand habitat within 400 metersof a
road with moderatetraffic (8,000-15,000 vehicles
per day) to 1,200 meters of aroad with heavy traffic
(= 30,000 vehiclesper day) (Reijnan et a. 1995,
Forman et al. 2002). eastern meadowlarks, in
particular, areless sendtivethan other grasdand
speciestotraffic volume, being affected by roads
with only heavy traffic (= 30,000 vehicles per day),
but are more sensitiveto theamount of devel opment
surrounding the habitat patch (Forman et al. 2002).

Common Name Migratory Area Vulnerableto  Citation ID
Habit Sensitive Fragmentation

Interior Forest

Acadian Flycatcher Neotropical Yes Yes 1
Baltimore Oriole Neotropical No No 43
Black-and-white Warbler Neotropical Yes Yes 8
Black-billed Cuckoo Neotropical Yes Yes 6
Blackburnian Warbler Neotropical Yes Yes 14
Black-throated Blue Warbler Neotropical Yes Yes 15
Black-throated Green Warbler Neotropical Yes Yes 5
Broad-winged Hawk Neotropical Yes Yes 10
Canada Warbler Neotropical Yes Yes 11
Carolina Chickadee Resident Yes Yes 44
Cerulean Warbler Neotropical Yes Yes 45
Eastern Wood-pewee Neotropical Yes Yes 9
Gray Catbird Short distance Moderate Moderate 44
Hairy Woodpecker Resident Yes Yes 44
Hermit Thrush Short distance Unknown Unknown 36
Hooded Warbler Neotropical Yes Yes 7
Kentucky Warbler Neotropical Yes Yes 28
Least Flycatcher Neotropical Yes No 18
Louisiana Waterthrush Neotropical Yes Yes 8
Northern Flicker Resident No Moderate 37
Northern Parula Neotropical Yes Yes 25
Northern Saw-whet Owl Short distance Yes No 21
Pine Warbler Neotropical Yes Yes 27
Prothonotary Warbler Neotropical Yes Yes 46
Purple Finch Short distance No Yes 48
Red Crossbill Short distance Unknown Unknown

Red-breasted Nuthatch Short distance Unknown Unknown 36
Red-eyed Vireo Neotropical Yes Yes 44
Rose-breasted Grosbeak Neotropical No No 49
Scarlet Tanager Neotropical Yes Yes 44
Sharp-shinned Hawk Short distance Yes Unknown 16
Blue-headed Vireo Neotropical Yes Yes 5
Veery Neotropical Yes Yes 12
White-eyed Vireo Short distance Yes Yes 40
Winter Wren Short distance Yes Yes 5
Wood Thrush Neotropical Yes Yes 26
Worm-eating Warbler Neotropical Yes Yes 8
Yellow-billed Cuckoo Neotropical Yes Yes 20
Yellow-throated Vireo Neotropical Yes Yes 4




Tablel. (Cont.) Priority Bird SpeciesBased on Habitat Preference.

Common Name Migratory Area Vulnerable to  Citation ID
Habit Sensitive Fragmentation
Grassland
American Kestrel Short distance Yes No 31
Barn Owl Short distance No No 35
Dickcissel Neotropical Yes No 29
Eastern Bluebird Short distance No No 3
Eastern Kingbird Neotropical No No 38
Eastern Meadowlark Short distance Yes No 34
Northern Bobwhite Resident Moderate No 17
Horned Lark Short distance No No 13
Shrub-Scrub/Barrens
American Woodcock Short distance No No 33
Blue-winged Warbler Neotropical Unknown No 19
Brown Thrasher Short distance Unknown Unknown
Chuck-will's Widow Neotropical Yes No 47
Common Nighthawk Neotropical No No 42
Eastern Towhee Short distance Moderate No 32
Field Sparrow Short distance Moderate Moderate 22
Golden-winged Warbler Neotropical Unknown No 24
Indigo Bunting Neotropical No Moderate 41
Prairie Warbler Neotropical Yes Yes 2
Whip-poor-will Neotropical Unknown Moderate 23
Willow Flycatcher Neotropical Unknown Yes 39
Yellow-breasted Chat Neotropical No No 30
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Tablell. LiteratureCitationsfor Speciesin Tablel.

Citation

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Askins & Philbrick 1987, Benzinger 1994, Darr et al. 1998, Rich et al. 1994, Robbins et al. 1989,
Whitcomb et al. 1981

A. Dey unpubl. Data, Mcintyre 1995, Staicer et al. 1995

Adair & Plissner 1998

Askins & Philbrick 1987, Rich et al. 1994, Zeller et al. 1993

Askins & Philbrick 1987, Benzinger 1994, Rich et al. 1994

Askins & Philbrick 1987, Darr et al. 1998, Deeble et al. 2000, Rich et al 1994, Whitcomb et al.
1981

Askins & Philbrick 1987, Darr et al. 1998, Heckscher & Mehlman 1999, Rich et al. 1994, Whitcomb
et al. 1981

Askins & Philbrick 1987, Darr et al. 1998, Rich et al. 1994, Robbins et al. 1989, Whitcomb et al.
1981

Askins & Philbrick 1987, Darr et al. 1998, Rich et al. 1994, Whitcomb et al. 1981
Askins & Philbrick 1987, Rich et al. 1994

Askins & Philbrick 1987, Rich et al. 1994, Robbins et al. 1989

Askins & Philbrick 1987, Rich et al. 1994, Robbins et al. 1989, Whitcomb et al. 1981
Beasen 1995, Dinkins et al. 2001

Benzinger 1994, Catlin et al. 1999

Benzinger 1994, Robbins et al. 1989

Bildstein & Meyer 2000

Brennan 1999

Briskie 1994, Villard et al 1999

Brown et al. 1999

Brown et al. 1999, Darr et al. 1998, Robbins et al. 1989, Whitcomb et al. 1981
Cannings 1993

Carey et al. 1993, Dechant et al. 2001

Cink 2002

Confer et al. 1992

Darr et al. 1998, Hammerson et al. 2001, Robbins et al 1989, Whitcomb et al. 1981
Darr et al. 1998, Hoover et al. 1995, Robbins et al. 1989, Whitcomb et al. 1981
Darr et al. 1998, Rodewald et al. 1995, Whitcomb et al. 1981

Darr et al. 1998, Robbins et al. 1989, Whitcomb et al. 1981

Dechant et al. 2001

Eckerle & Thompson 2001, Thompson et al. 1996

Forman et al. 1976

Greenlaw 1996

Keppie & Whiting 1994

Lanyon 1995, Forman et al. 2002

Marti 1992, Rosenburg et al. 1998

Mclintyre 1995

Moore 1995

Murphy 1996

Paige et al. 1998

Palis et al. 2001

Payne 1992

Poulin et al. 1996

Rising & Flood 1998

Robbins et al. 1989

Robbins et al. 1989, Whitcomb et al. 1981

Sallabanks et al. 1993, Whitcomb et al. 1981

Straight & Cooper 2000

Woottan 1996

Wyatt & Francis 2002
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Appendix Il. Additional Methods for Extracting Critical Wildlife Areas from Urban
Land-use/Land-cover Classes

LU/LC class 1400

1400 TRANSPORTATION, COMMUNICATION & UTILITIES

The transportation, communication, and utilities land uses are often associated with the other Urban
or Built-up categories, but are often found in other categories. However, they often do not meet the
minimum size required for mapping and are considered an integral part of the land use in which they
occur. The presence of major transportation routes, utilities such as sewage treatment plants and
power lines, and communications facilities greatly influence both the present and potential uses of an
area. These areas generally have a high percentage of impervious surface coverage.

» Sdlect thepolygonsfromthe“ 1400 TRANSPORTATION / COMMUNICATIONS/
UTILITIES,” ascodedinthe NJDEPLand Use/Land Cover, that have lessthan or equal to 5%
impervioussurface.

* Fromthissubset intersect the grassand speciesmodels. Wherethereisoverlap, recode these
polygonsas” Grasdand.” All other polygonsfrom the subset will berecoded as* Forest.”

* Maergetherecoded polygonsintotheexisting* Grasdand” and* Forest” layersrespectively.

* Disolvetheresultant “Grasdand” and“ Forest” layers.

» AssignauniqueLink ID to each of theindependent “ Grassland” and “ Forest” polygons (patches).

LU/LC class 1700

1700 OTHER URBAN OR BUILT-UP

Included are undeveloped, open lands within urban areas. Some structures may be visible, as in the
case of abandoned residential or commercial sites that have not yet been redeveloped. Other areas
may be brush-covered or grassy. Large, managed, maintained lawns common to some residential
areas, and those open areas of commercial/service complexes, educational installations, etc., are also
included. Undeveloped, but maintained lawns in urban parks are also part of this category, if a specific
recreational use is not evident. In addition, areas that have been partially developed or redeveloped
but remain unfinished are included. Also included in this category are cemeteries.

» Select thepolygonsfromthe“1700 OTHER URBAN ORBUILT UPLANDS,” ascoded inthe
NJDEPL and Use/Land Cover, that havelessthan or equal to10% impervioussurface.

* Fromthissubset, select the polygonswithin 0.8 kilometersof anairport, usng an airport shapefile
fromthe 2002 Nationa TransportationAtlas.

» Createanew grasdand/airport shapefile using the selected polygons.

» Fromgrasdand/airport shapefile, recodeall of the polygonsinthelower 10 kilometersof Cape
May as” Grasdand.”

» Foral areasoutsideof thelower 10 kilometers, select the polygonsthat meet theminimumsize
requirement for grasslands (18 hectares). Add to that sel ected set, the polygonsthat intersect a
grassand speciesmodd.

* Recodetheselected polygonsas* Grasdand.”

* Maergedl of therecoded polygonsinto theexisting “ Grasdand” layer.

* Disolvetheresultant “Grasdand” layer.

» AssgnauniqueLink ID toeach of theindependent “ Grassand” polygons (patches).
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Appendix Illl. Protocol for Accepting or Rejecting Species Sighting Reports

1.

2.

* & & o

* &

When asighting report arrivesat the ENSP officeit islogged in and tracked in adatabase,
regardlessof acceptability.

If no additional information isneeded, the sighting report issent to the appropriate ENSP biol ogi st
for review.

If additional information isneeded, an attempt ismadeto obtainthe required information. Thiscan
include sending amap to the observer to mark thelocation of the sighting, atelephoneinterview to
clarify information, etc. After al of therequiredinformationisobtained thereport issent to the
appropriate ENSPbiologist for review.

ENSPbiologist receivesthe sighting report and reviewsit for acceptability/reliability. A species
sghting isaccepted or rejected based on thefollowing criteria

Did the sighting occur withinthe known range of the species?

Did the sighting occur in the known/recogni zed habitat for the species?

Isthe specieseasly identified, or isit often confused with another?

Did anyoneée seconfirm thesighting, or can someone elsevouch for the observer’sidentification
ills?

Do we havefirst-hand knowledge of the observer’sidentification skills?

Did the observer include aphotograph?

| sthe specieslisted asendangered or threatened for the seasonin which it wasreported? (Some
species can have aseparate statusfor breeding season and non breeding season.)

If uncertainty remainsabout thevdidity of thesighting, the observer isinterviewed by the ENSP
biologis.

a. If sufficient information accompaniesthe sighting report therecord iseither accepted or rejected
by an ENSPbiologist. Thereport isthen returned to ENSP s GI S staff and advancesto step 5
if accepted.

b. Thereviewing biologist may determinethat it isnecessary to gather additional information (e.g.,
ascertain observer experience, ask if there have been additiona sightings, ask for photos, ask
for verificationsby second observer, etc.) before therecord can be accepted. If therecordis
accepted, advanceto step 5.

c. Ifthereviewingbiologist determinesthat thesighting must befield checked, itisinitially rejected
until fieldwork can be scheduled to verify the sighting.

ENSP Gl Sstaff digitizesthe sighting | ocation and preparesthe datain astandardized format to
submit to the Natural Heritage Program (NHP).

NHP quality checksthe documents submitted and entersthe datainto the Biological Conservation
Database (BCD).



Appendix IV. Species Models

Common Name

Landscape Model

Birds

Federal T or E

BALD EAGLE FORAGING AREA*
BALD EAGLE NEST BUFFER
BALD EAGLE WINTERING SITE
PIPING PLOVER

ROSEATE TERN

State Endangered

AMERICAN BITTERN

BLACK SKIMMER

BLACK SKIMMER FORAGING AREA*
HENSLOW'’S SPARROW

LEAST TERN!

LEAST TERN FORAGING HABITAT!

MIGRANT LOGGERHEAD SHRIKE

MIGRATORY RAPTOR CONCENTRATION SITE?

MIGRATORY SHOREBIRD CONCENTRATION SITE®

NORTHERN GOSHAWK
NORTHERN HARRIER
PEREGRINE FALCON*
PIED-BILLED GREBE
RED-SHOULDERED HAWK"*
SEDGE WREN
SHORT-EARED OWL
UPLAND SANDPIPER
VESPER SPARROW

State Threatened

BARRED OwL*

BLACK RAIL

BLACK-CROWNED NIGHT-HERON
BLACK-CROWNED NIGHT-HERON FORAGING
HABITAT®

BLACK-CROWNED NIGHT-HERON NESTING
HABITAT!

BOBOLINK

COOPER’S HAWK

GRASSHOPPER SPARROW

LONG-EARED OWL

OSPREY

RED KNOT

RED-HEADED WOODPECKER

SAVANNAH SPARROW
YELLOW-CROWNED NIGHT-HERON

YELLOW-CROWNED NIGHT-HERON FORAGING

HABITAT!

YELLOW-CROWNED NIGHT-HERON NESTING
HABITAT!

Foraging Model

1 km buffer

Not used

Digitized by ENSP staff
BCD model

BCD model

BCD model/digitized by ENSP Staff
Based on ENSP digitized polygons
BCD model

BCD model/digitized by ENSP Staff
Based on ENSP digitized polygons
BCD model

BCD model

BCD model

BCD model, 300 m buffer

BCD model

1 km buffer

BCD model

BCD model/1.609 km buffer

BCD model

BCD model

BCD model

BCD model

BCD model/1.609 km buffer
BCD model
BCD model/digitized by ENSP Staff

Based on ENSP digitized polygons

Based on ENSP digitized polygons

BCD model

BCD model, 300 m buffer

BCD model

BCD model

BCD model, 300 m buffer

BCD model

BCD model

BCD model

BCD model/digitized by ENSP Staff

Based on ENSP digitized polygons

Based on ENSP digitized polygons
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Appendix IV. (Cont.)

Common Name Landscape Model

Priority Species

BIRD SPECIES OF PRIORITY BCD model

COLONIAL WATERBIRD FORAGING HABITAT" Based on ENSP digitized polygons
COLONIAL WATERBIRD NESTING HABITAT! Based on ENSP digitized polygons
Herptiles

Federal T or E

ATLANTIC GREEN TURTLE Not used

ATLANTIC HAWKSBILL Not used

ATLANTIC LEATHERBACK Not used

ATLANTIC LOGGERHEAD Not used

ATLANTIC RIDLEY Not used

BOG TURTLE® DEP FWW selected that represent habitat
State Endangered

BLUE-SPOTTED SALAMANDER 300 m buffer

COPE'S GRAY TREEFROG 300 m buffer

CORN SNAKE BCD model

EASTERN TIGER SALAMANDER 300 m buffer

TIMBER RATTLESNAKE® BCD/southern forested wetland model

State Threatened

EASTERN MUD SALAMANDER BCD model
LONGTAIL SALAMANDER 300 m buffer
NORTHERN PINE SNAKE 500 m buffer
PINE BARRENS TREEFROG 300 m buffer
WOOD TURTLE* Wood turtle model

Priority Species
HERPTILE SPECIES OF PRIORITY 1/6 USGS Quadrangle

Invertebrates

Federal T or E

AMERICAN BURYING BEETLE BCD model
DWARF WEDGEMUSSEL Not used

MITCHELL'S SATYR BCD model
NORTHEASTERN BEACH TIGER BEETLE BCD model

State Endangered

APPALACHIAN GRIZZLED SKIPPER BCD model
AROGOS SKIPPER BCD model
BRONZE COPPER BCD model
BROOK FLOATER Not used
GREEN FLOATER Not used

State Threatened

CHECKERED WHITE BCD model
EASTERN LAMPMUSSEL Not used
EASTERN PONDMUSSEL Not used




Appendix IV. (Cont.)

Common Name Landscape Model
State Threatened

FROSTED ELFIN BCD model
SILVER-BORDERED FRITILLARY BCD model
TIDEWATER MUCKET BCD model
TRIANGLE FLOATER Not used
YELLOW LAMPMUSSEL Not used
Priority Species

INVERTEBRATE SPECIES OF PRIORITY BCD model
Mammals

Federal T or E

BLACK RIGHT WHALE Not used
BLUE WHALE Not used
FIN WHALE Not used
HUMPBACK WHALE Not used
INDIANA BAT 2 km buffer
SEI WHALE Not used
SPERM WHALE Not used
State Endangered

ALLEGHENY WOODRAT BCD model
BOBCAT* BCD model

*For explanation of model see“ Detailed Methodology for Delineating Critical Areas by Special Habitat

Requirements.”

1. Colonial Nesting Water birds

Ternsand Skimmers: Nesting areacritical habitat includesall openwater, beaches, mudflatsand

emergent wetlandswithin theforaging radiusfrom aknown nesting colony.

Foraging redii:

black skimmer 10.46kilometers  forsterstern
least tern 4.82kilometers common tern

12.07 kilometers
12.07 kilometers

Heronsand Egrets:. Critical nesting habitat includesall undevel oped habitat within 90 meters (3 pixels)
of aknown nesting colony, 180 metersfor great blueheron. Critical foraging habitat includesall emer-
gent wetlands, all tidal creeksand ditches, and all openwaterswithin 90 metersof the shorelinewithinthe
foraging radiusof aknown nesting colony.

Foraging redii:

great egret 11.42 kilometers  tricolored heron 10.46 kilometers

snowy egret 13.84 kilometers  black-crowned night heron ~ 9.65 kilometers
cattle egret 11.26 kilometers  yellow-crowned night heron  2.73 kilometers

great blueheron  12.07 kilometers  glossy ibis 14.64 kilometers

littlebluehereon  13.19 kilometers

2. Migratory Raptor Concentration Site: All non developed habitat (1995 CRSSA LC) inthelower 10
kilometersof the Cape May peninsula.
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3. Migratory Shorebird Concentration Site: ENSP staff hand-digitized polygonsthat represent sites
wheremigratory shorebirds congregatefor feeding or staging during migration.

4. Barred Owl, Red-shoulder ed Hawk and Bobcat: Sincethese speciesrequirelarge, unfragmented
patches of forest they only val ue those patchesthat meet the core arearequirementsasdefined inthe
“Detailed Methodol ogy for Delinegting Critical Areasby Habitat Type” section of thisdocument.

5.Bog Turtle: Critical areasfor bog turtles are mapped by hand-sel ecting emergent, scrub/shrub, modified
agricultural and forested wetland polygonsfrom the DEP Freshwater Wetlands maps. The selected
wetland habitats correspond to core bog turtle habitat (i.e. whereturtlesare concentrated), contiguous
dispersal corridors between extant colonieswithin 1.6 kilometers of each other, and groundwater dis-
chargeareas, where possible. Only extant popul ationswere mapped. Suitable bog turtle habitat that is
not connected to an extant siteisnot incorporated into the mapping.

6. Timber Rattlesnake

SkylandsL andscape: Hand-digitized polygonsthat represent timber rattlesnake denlocationsand their
associated foraging areas. Thisisadequatein protecting the majority of femalegestating and birthing
areas, transient habitat and foraging habitat. M ost gestating and birthing areasin thispart of the state
occur within afew to several hundred metersof thedenlocation.

Pinelandsand Delawar e Bay L andscapes: Any portion of astream (including intermittent) within 2.5
kilometersof atimber rattlesnake occurrence (secondsprecision only) isconsidered “ potential hiber-
nacula” Theidentified stream segmentsare buffered 1 kilometer.



Appendix V. NJDEP 1995/97 Land-use/Land-cover Classes and Corresponding
Landscape Habitats

Level 1 Class Level 3 Modified Class Habitat
BARREN LAND BEACHES Beach
WETLANDS AGRICULTURAL WETLANDS (MODIFIED) Emergent Wetland
FORMER AGRICULTURAL WETLAND (BECOMING
WETLANDS SHRUBBY) Emergent Wetland
WETLANDS FRESHWATER TIDAL MARSHES Emergent Wetland
WETLANDS HERBACEOUS WETLANDS Emergent Wetland
WETLANDS SALINE MARSHES Emergent Wetland
WETLANDS SEVERE BURNED WETLANDS Emergent Wetland
WETLANDS VEGETATED DUNE COMMUNITIES Emergent Wetland
WETLANDS WETLAND RIGHTS-OF-WAY (MODIFIED) Emergent Wetland
FOREST CONIFEROUS BRUSH/SHRUBLAND Forest
FOREST CONIFEROUS FOREST (>50% CROWN CLOSURE) |Forest
FOREST CONIFEROUS FOREST (10-50% CROWN CLOSURE) |Forest
FOREST DECIDUOUS BRUSH/SHRUBLAND Forest
FOREST DECIDUOUS FOREST (>50% CROWN CLOSURE) Forest
FOREST DECIDUOUS FOREST (10-50% CROWN CLOSURE) |Forest
MIXED DECIDUOUS/CONIFEROUS
FOIREST BRUSH/SHRUBLAND FaEs!

MIXED FOREST (>50% CONIFEROUS WITH >50%

FOREST CROWN CLOSURE) Forest
MIXED FOREST (>50% CONIFEROUS WITH 10%-
FOIREST 50% CROWN CLOSURE) Feies
MIXED FOREST (>50% DECIDUOUS WITH >50%
FOREST CROWN CLOSURE) Forest
MIXED FOREST (>50% DECIDUOUS WITH 10-50%
FOREST CROWN CLOSURE) Forest
FOREST OLD FIELD (< 25% BRUSH COVERED) Forest
FOREST PLANTATION Forest
FOREST SEVERE BURNED UPLAND VEGETATION Forest
AGRICULTURE |CONFINED FEEDING OPERATIONS Grassland
AGRICULTURE CROPLAND AND PASTURELAND Grassland
ORCHARDS/VINEYARDS/NURSERIES/
AGRICULTURE HORTICULTURAL AREAS Grassland
AGRICULTURE OTHER AGRICULTURE Grassland
URBAN* OTHER URBAN OR BUILT-UP LAND Grassland
URBAN* TRANSPORTATION/COMMUNICATIONS/UTILITIES |Grassland/Forest
WETLANDS ATLANTIC WHITE CEDAR SWAMP Forested Wetland/Forest
WETLANDS CONIFEROUS SCRUB/SHRUB WETLANDS Forested Wetland/Forest
WETLANDS CONIFEROUS WOODED WETLANDS Forested Wetland/Forest
WETLANDS DECIDUOUS SCRUB/SHRUB WETLANDS Forested Wetland/Forest
WETLANDS DECIDUOUS WOODED WETLANDS Forested Wetland/Forest
WETLANDS hDAg(I\I/—ZII)D FORESTED WETLANDS (CONIFEROUS Forested Wetland/Forest
WETLANDS “Dﬂg(l\ljl)j FORESTERD MIETTLAN DS (PIECPUOLE Forested Wetland/Forest
WETLANDS I\D/”OXI\%) SCRUB/SHRUB WETLANDS (CONIFEROUS Forested Wetland/Forest
WETLANDS I\D/I(I;(hl/—‘?I)D SERUERRUE BIETLARIDE (PECPUOLS Forested Wetland/Forest

* A method using impervious service and species models was devel oped to select out rights-of-way that
contained critical areas from this classification (Appendix I1).
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Appendix VI. Species and the Habitat Types they Value

Common Name

Emergent
Wetland

Forested
Wetland

Forest

Grassland

Beach

Birds

Federal T or E

BALD EAGLE FORAGING AREA
BALD EAGLE NEST BUFFER
PIPING PLOVER

ROSEATE TERN

State Endangered

AMERICAN BITTERN

BLACK SKIMMER

BLACK SKIMMER FORAGING AREA
HENSLOW'’S SPARROW

LEAST TERN

LEAST TERN FORAGING HABITAT
MIGRANT LOGGERHEAD SHRIKE
MIGRATORY RAPTOR CONCENTRATION
SITE

MIGRATORY SHOREBIRD
CONCENTRATION SITE
NORTHERN GOSHAWK
NORTHERN HARRIER
PEREGRINE FALCON
PIED-BILLED GREBE
RED-SHOULDERED HAWK
SEDGE WREN

SHORT-EARED OWL

UPLAND SANDPIPER

VESPER SPARROW

State Threatened

BARRED OWL

BLACK RAIL

BLACK-CROWNED NIGHT-HERON
BLACK-CROWNED NIGHT-HERON
FORAGING HABITAT

HABITAT

BOBOLINK

COOPER’S HAWK

GRASSHOPPER SPARROW
LONG-EARED OWL

OSPREY

RED KNOT

RED-HEADED WOODPECKER
SAVANNAH SPARROW
YELLOW-CROWNED NIGHT-HERON
YELLOW-CROWNED NIGHT-HERON
FORAGING HABITAT

BLACK-CROWNED NIGHT-HERON NESTING

x XX X X X X

X XX

X X

x*

X*

XX X X




Appendix VI. (Cont.)

Common Name

Emergent
Wetland

Forested
Wetland

Forest

Grassland

Beach

State Threatened
YELLOW-CROWNED NIGHT-HERON
NESTING HABITAT

Priority Species

ACADIAN FLYCATCHER
AMERICAN BLACK DUCK
AMERICAN KESTREL

AMERICAN OYSTERCATCHER
AMERICAN WOODCOCK

ARCTIC TERN

BALTIMORE ORIOLE

BARN OWL

BLACK TERN

BLACK-AND-WHITE WARBLER
BLACK-BILLED CUCKOO
BLACKBURNIAN WARBLER
BLACK-THROATED BLUE WARBLER
BLACK-THROATED GREEN WARBLER
BLUE-WINGED WARBLER
BROAD-WINGED HAWK

BROWN CREEPER

BROWN THRASHER

CANADA WARBLER

CAROLINA CHICKADEE

CASPIAN TERN

CATTLE EGRET

CERULEAN WARBLER

CHIMNEY SWIFT
CHUCK-WILL'S-WIDOW

CLAPPER RAIL

CLIFF SWALLOW

COLONIAL WATERBIRD FORAGING
HABITAT

COMMON MOORHEN
COMMON NIGHTHAWK
COMMON TERN
DICKCISSEL

EASTERN BLUEBIRD
EASTERN KINGBIRD
EASTERN MEADOWLARK
EASTERN TOWHEE
EASTERN WOOD-PEWEE
FIELD SPARROW
FORSTER'S TERN
GLOSSY IBIS
GOLDEN-WINGED WARBLER
GRAY CATBIRD
GRAY-CHEEKED THRUSH

COLONIAL WATERBIRD NESTING HABITAT

X X

X X X X X

>

XX X X X X

X XX X

XXX X X X X X X X X

X X X

X

X X X X
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Appendix VI. (Cont.)

Common Name

Emergent
Wetland

Forested
Wetland

Forest

Grassland

Beach

Priority Species

GREAT BLUE HERON

GREAT EGRET

GULL-BILLED TERN

HAIRY WOODPECKER
HERMIT THRUSH

HOODED WARBLER
HORNED LARK

IPSWICH SPARROW
KENTUCKY WARBLER

KING RAIL

LEAST BITTERN

LEAST FLYCATCHER

LITTLE BLUE HERON
LOUISIANA WATERTHRUSH
MARSH WREN

NORTHERN BOBWHITE
NORTHERN PARULA
NORTHERN SAW-WHET OWL
PINE WARBLER

PRAIRIE WARBLER
PROTHONOTARY WARBLER
PURPLE FINCH

RED CROSSBILL
RED-BREASTED NUTHATCH
RED-EYED VIREO
ROSE-BREASTED GROSBEAK
SALTMARSH SHARP-TAILED SPARROW
SANDERLING

SCARLET TANAGER
SEASIDE SPARROW
SHARP-SHINNED HAWK
SNOWY EGRET

SOLITARY VIREO (BLUE-HEADED VIREO)
SPOTTED SANDPIPER

TERN SPECIES FORAGING HABITAT
TRICOLORED HERON
VEERY

VIRGINIA RAIL

WHIMBREL
WHIP-POOR-WILL
WHITE-EYED VIREO

WILLET

WILLOW FLYCATCHER
WINTER WREN

WOOD THRUSH
WORM-EATING WARBLER
YELLOW-BILLED CUCKOO
YELLOW-BREASTED CHAT
YELLOW-THROATED VIREO

X X X

X X X X

XX X X X X X X

X X

X XX X X X X

XX X

XX XX XX X X X X

X X

X X X X X X X




Appendix VI. (Cont.)

Common Name

Emergent
Wetland

Forested
Wetland

Forest

Grassland

Beach

Herptiles

Federal T or E
BOG TURTLE

State Endangered
BLUE-SPOTTED SALAMANDER
COPE'S GRAY TREEFROG
CORN SNAKE

EASTERN TIGER SALAMANDER
TIMBER RATTLESNAKE

State Threatened

EASTERN MUD SALAMANDER
LONGTAIL SALAMANDER
NORTHERN PINE SNAKE
PINE BARRENS TREEFROG
WOOD TURTLE

Priority Species

CARPENTER FROG

COASTAL PLAIN MILK SNAKE
EASTERN BOX TURTLE

EASTERN KINGSNAKE

FOWLER'S TOAD

JEFFERSON SALAMANDER
MARBLED SALAMANDER
NORTHERN COPPERHEAD
NORTHERN DIAMONDBACK TERRAPIN
NORTHERN SPRING SALAMANDER
SPOTTED TURTLE

Invertebrates

Federal Tor E

AMERICAN BURYING BEETLE
MITCHELL'S SATYR

NORTHEASTERN BEACH TIGER BEETLE

State Endangered

APPALACHIAN GRIZZLED SKIPPER
AROGOS SKIPPER

BRONZE COPPER

State Threatened
SILVER-BORDERED FRITILLARY
CHECKERED WHITE

FROSTED ELFIN

X X X

X X X

XX X X

XX

X X X

X X X

X X X X XX X X X

X X X

X X X

X X X

X X X

X X X

X X X
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Appendix VI. (Cont.)

Priority Species

x
x
>
x

GEORGIA SATYR

HESSEL'S HAIRSTREAK

x
x
x
x

NORTHERN METALMARK

x
x
x
x

x
x

NDIANA BAT

State Endangered

BOBCAT X X X*
*Only values forest patches that meet the minimum core requirements.
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Appendix VII. Species and the Landscape Regions in which they Occur*

Common Name Delaware Coastal Piedmont Pinelands Skylands
Bay Plains

Birds

Federal T or E

BALD EAGLE FORAGING AREA
BALD EAGLE NEST BUFFER
PIPING PLOVER

ROSEATE TERN

X X X
X X X X

State Endangered
AMERICAN BITTERN X X X
BLACK SKIMMER

BLACK SKIMMER FORAGING AREA
HENSLOW'’S SPARROW

LEAST TERN

LEAST TERN FORAGING HABITAT
MIGRANT LOGGERHEAD SHRIKE
MIGRATORY RAPTOR CONCENTRATION
SITE

MIGRATORY SHOREBIRD
CONCENTRATION SITE

NORTHERN GOSHAWK

NORTHERN HARRIER

PEREGRINE FALCON

PIED-BILLED GREBE
RED-SHOULDERED HAWK

SEDGE WREN

SHORT-EARED OWL

UPLAND SANDPIPER

VESPER SPARROW

X X X X X X
X XX X X X X
>
X

X
X X X X
>

X X X X X

X XX X X X
X X X X X

>
X X
X X
X

State Threatened

BARRED OWL

BLACK RAIL

BLACK-CROWNED NIGHT-HERON
BLACK-CROWNED NIGHT-HERON
FORAGING HABITAT

BLACK-CROWNED NIGHT-HERON NESTING
HABITAT

BOBOLINK

COOPER’S HAWK

GRASSHOPPER SPARROW

LONG-EARED OWL

OSPREY

RED KNOT

RED-HEADED WOODPECKER

SAVANNAH SPARROW
YELLOW-CROWNED NIGHT-HERON X
YELLOW-CROWNED NIGHT-HERON
FORAGING HABITAT
YELLOW-CROWNED NIGHT-HERON
NESTING HABITAT

X XX X
X XX X
XX X

>

XX XX X X X X
X X X X X XX X X X
X X X X X X XX

X X X XX X X X

X
X

*Based on known species’ ranges within the state.



Appendix VII. (Cont.)

Common Name Delaware Coastal Piedmont Pinelands Skylands
Bay Plains

Priority Species

ACADIAN FLYCATCHER
AMERICAN BLACK DUCK
AMERICAN KESTREL
AMERICAN OYSTERCATCHER
AMERICAN WOODCOCK
ARCTIC TERN

BALTIMORE ORIOLE

BARN OWL

BLACK TERN X
BLACK-AND-WHITE WARBLER
BLACK-BILLED CUCKOO
BLACKBURNIAN WARBLER
BLACK-THROATED BLUE WARBLER
BLACK-THROATED GREEN WARBLER
BLUE-WINGED WARBLER
BROAD-WINGED HAWK

BROWN CREEPER

BROWN THRASHER

CANADA WARBLER

CAROLINA CHICKADEE

CASPIAN TERN

CATTLE EGRET

CERULEAN WARBLER

CHIMNEY SWIFT
CHUCK-WILL'S-WIDOW

CLAPPER RAIL

CLIFF SWALLOW X X
COLONIAL WATERBIRD FORAGING
HABITAT

COLONIAL WATERBIRD NESTING HABITAT X
COMMON MOORHEN
COMMON NIGHTHAWK
COMMON TERN

DICKCISSEL

EASTERN BLUEBIRD
EASTERN KINGBIRD
EASTERN MEADOWLARK
EASTERN TOWHEE
EASTERN WOOD-PEWEE
FIELD SPARROW
FORSTER'S TERN

GLOSSY IBIS
GOLDEN-WINGED WARBLER
GRAY CATBIRD
GRAY-CHEEKED THRUSH
GREAT BLUE HERON
GREAT EGRET
GULL-BILLED TERN

HAIRY WOODPECKER

X X X X X
XX X

x

>

x

X X
x
X
x

X X
X X
X X

X X X X
XX XX X X X X
XX X X X X X
X XX X X XX X X X

x
XX X

X X X X X
>
X

X X X
XX X

x
x
x

x x
X X
X

X X X

X XX X X X X X
X X X X X X X
X X X X X X
X X X X X X

X X X X

>

x

X XX
X XX X

x
X X X X




Appendix VII. (Cont.)

Common Name Delaware Coastal Piedmont Pinelands Skylands
Bay Plains
Priority Species
HERMIT THRUSH X X X
HOODED WARBLER X X X X
HORNED LARK X X X
KENTUCKY WARBLER X X X X
KING RAIL X
LEAST BITTERN X X X X
LEAST FLYCATCHER X X X
LITTLE BLUE HERON X X X X
LOUISIANA WATERTHRUSH X X X
MARSH WREN X X X X X
NORTHERN BOBWHITE X X X X X
NORTHERN PARULA X X X X
NORTHERN SAW-WHET OWL X X X
PINE WARBLER X X X X X
PRAIRIE WARBLER X X X X
PROTHONOTARY WARBLER X X X
PURPLE FINCH X X
RED CROSSBILL X
RED-BREASTED NUTHATCH X X X X
RED-EYED VIREO X X X X X
ROSE-BREASTED GROSBEAK X X X X
SALTMARSH SHARP-TAILED SPARROW X X
SANDERLING X X
SCARLET TANAGER X X X X
SEASIDE SPARROW X X
SHARP-SHINNED HAWK X X X X X
SNOWY EGRET X X X X
BLUE-HEADED VIREO X
SPOTTED SANDPIPER X X X X
TERN SPECIES FORAGING HABITAT X X X X
TRICOLORED HERON X X
VEERY X X X X
VIRGINIA RAIL X X X X X
WHIMBREL X X
WHIP-POOR-WILL X X X X
WHITE-EYED VIREO X X X X
WILLET X X
WILLOW FLYCATCHER X X X X
WINTER WREN X
WOOD THRUSH X X X X X
WORM-EATING WARBLER X X X X
YELLOW-BILLED CUCKOO X X X X X
YELLOW-BREASTED CHAT X X X X
YELLOW-THROATED VIREO X X X X
Herptiles
Federal T or E
BOG TURTLE X X X X
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Appendix VII. (Cont.)

Common Name

Delaware
Bay

Coastal

Piedmont Pinelands Skylands

Plains

State Endangered
BLUE-SPOTTED SALAMANDER
COPE'S GRAY TREEFROG
CORN SNAKE

EASTERN TIGER SALAMANDER
TIMBER RATTLESNAKE

State Threatened

EASTERN MUD SALAMANDER
LONGTAIL SALAMANDER
NORTHERN PINE SNAKE
PINE BARRENS TREEFROG
WOOD TURTLE

Priority Species

CARPENTER FROG

COASTAL PLAIN MILK SNAKE
EASTERN BOX TURTLE

EASTERN KINGSNAKE

FOWLER'S TOAD

JEFFERSON SALAMANDER
MARBLED SALAMANDER
NORTHERN COPPERHEAD
NORTHERN DIAMONDBACK TERRAPIN
NORTHERN SPRING SALAMANDER
SPOTTED TURTLE

Invertebrates

|Federal Tor E

AMERICAN BURYING BEETLE
MITCHELL'S SATYR

NORTHEASTERN BEACH TIGER BEETLE

State Endangered

APPALACHIAN GRIZZLED SKIPPER
AROGOS SKIPPER

BRONZE COPPER

State Threatened
SILVER-BORDERED FRITILLARY
CHECKERED WHITE

FROSTED ELFIN

Priority Species
DOTTED SKIPPER
GEORGIA SATYR
HARISS CHECKERSPOT
HESSEL’'S HAIRSTREAK

X X X X

X X X

X X X

XX X X X X XX X X X

X X X X

X X X X X X X X X X X X

X X X

X

X XX X X X X




Appendix VII. (Cont.)

Priority Species

NORTHERN METALMARK

NDIANA BAT

State Endangered

BOBCAT
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